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(54) LENS END SURFACE WORKING DEVICE 

(57)Abstract: 

PURPOSE: To provide a lens end surface working 
device in which lens end surface working such as 
working of a worked lens into a specified form, 
working a holding groove for holding a wire to an edge 
surface, etc., can be performed by a single device 
effectively. 

CONSTITUTION: In a lens end surface working 
device, a carriage 15 is provided to be capable of 
performing rough grinding work to a work lens L held 
between lens rotation axes 16, 17 in a specified lens 
form by a grinding wheel 5 provided in a main body, 
and to be capable of forming a wire holding groove 3c 
in a rimless frame in an edge surface 3b of the rough 
grinding worked work lens L along the whole 
circumference. 
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(57) [ftft] 

-/ + -»}#«©fi^ai©aix*© u > xs® Jnx 
£ n/ttsanx u>xl i aw/cise 5 rws 

BflSDXS tl/c»JPX l/>XL©3/13b(C'MUX7 




1 

we** y 7^«ms*&ttnk^a&. 

i^©iWMiK:fi»s nioam u>x£@i&Djfi&tt<s 
ft or. + y * ^©U»©±T««:ffc»iiHBu> 10 

BU f B&flDX U > X(D 3 ; W 4 XtlWfe? & tc&CDKftWL 

MB U > XflfflMSK ct 0 mm U > XjfrKK flffiij $ ft fc 
MIX U > X<D a 7<fficc» L "C jtifi«*^a«: <t 0 SiE 
S6nJ6ECc|JIB^g*:f*Cc^#$ft, Io 4 SuiB8HraXU 
>X<£>J§#fi&Cj2Etf -5 fyf B 3 CCH^ifij K®>*6M# 

hJISA*»£*S«: <fc 0 A#K5E*ftfc=i^J* ^Sccflf 20 

rMIB3^ffi<bK3^ffitc^Sft&<a#8t©ffiSBB« 
*5*f««:»ftS ft/cBulBmaJBrffiOffi^^OUgtc 

JCiaS§ftrC^Ci*«Fa<!:-r*ft*]SlK:!3tS©U 30 
>X3ffiiJ)nX«B. 

[imown&itHB] 

[0 0 0 1 ] 

W£ft£9^-ru>X£Bi^7 u-AKHHE-r*© 
^»*»iMinx-r* u>xiBffiflix*SB^BB-r&fc© 

[0 0 0 2 ] 

£CC ti k jte-fBWW© U >XSFS«SBK: ct 9 ttttlX u 
>X4W3£»tt«:W»JttlX , rSJ:5fcUri*4. *L 
C©J»X3ft/c1lSJ0Xl/>X«:«^a«FHBg5 6-- 

4 4 6 2 8#s^«cB»sftrc»*i9tt»«©i«in: 
sacciaruT. c©flKwx*sa«:j:o«jjDxu>xa 

Itfl:fc%3^I«c 7 -f +-ffJ#ffl©fia*»4»BIIflDX 
[0 0 0 3] 

tcfcttlX U >X*JJHE^«:ftn: btcmc U>XWSUS 50 



»H¥7 - 1 8 6 0 2 8. 

2 

Hfr 6«Jnx^acc^ O ft 3 ft ft ft 6 ft C >/c 

u>xBffi©Mx»$*m>fc©r*ofc. 
[0 0 0 4] *fc. »»nxu>X(03^«:ffl}tj«*» 

[0005] *cr. commmiommt. rax 

<n*>ct<Dvzz>i<> xsffiAnx»jB*s«-r zct 

[ooo6]i/c ccornxomwommt. aaraxu 
^xon^HccfiwaiijgaTaiR, n/iffi©£©ffii 

«cffi^»*sjB«SftS©^*8«K:4HlltSOT, «*©y 

ft u > xmmmxm^mm & c £ k* * . 

[0007] 

iilH]f55ft^U>X^BlJ$gS<!:, flra*q»tflS£*<frfc 
mcffi^^/c+t'J ?^<t, 8us2*+ y *^*±TE 

^■ciria* + y ^^©^fflffli^«^SftB.-3»ttixu> 

X40IkoI^C^#LT, ifIB* t y v Vom&OiL? 

6ft^U>X|n}|El4i, ful3raxu>XCDn^ + jl4A 
^R5E-rSfc«e>©A*«3E*ai, 9ulBU>XPBUfigS 
tcj: KlWiMl^y X?BttCCWBiJS ft /c»flDX U >X<D n 
ffiCC*fUT jtfiKtt^Stc <fc 0 jtig»pJ8etc9JIBS8I* 

*v$-t, WIBA*K5E*aK:j:0A*K«3ft/<:3 
^W4S^MIB^SESj^g^^WJt®3^rMIBrax 
U>X03^CCflfrSBaBiW* 7 dr-*ffES-&5W» 

*a t *-r * i/ > xsB^xsg <b u^cc <b ««pft <b -r 

[0 0 0 8 ] C©!S2<DgW£iiJ&T6/t&^ n«3l 

2©l%^», ±iB«jES«:43^r, We* HufBfflixu> 
X©Hi»S»f ffi LrlWB3^<Httt3^ m CC jgfiE 

^ ft ^>«^?f ©fiara«*?B^-r ***#a*«it s t 
s^c, isKwwfatt. WB»«»*a*f»i««ib 
inB»^#aec«^sft^MfBjatt»Kn(D^3i 

3**ttK:R3E3ftrc^ u>x5s®jjnx^ni u/cc 

[0 0 0 9 ] 



(3) 

3 

[00 1 0] <WMtoX«>H7Ktelvc. l«u>X 
4SffiJJDIK«©«#«©*# (SB*tt) . 2tt*ttl 
6MHHJb»K:Ktf 6 ft 3 BAMB 2 0£M¥ 

(«S*R) . 4BfM»H20*flWcW*6nfc*-# 
- KSP, 4 att*-#- K 4 OcRW 6 ft/cf|7n*- 
ft*-. 4btt*-^-K4{cSW6n/cA*«J»* 

<BA^*-r&£ 0 

[00 1 1 ] £©*-#- K»4©*5*-*-K«Jill*- 10 

tcttsi, ifti^-f x:/H3fctt. B8iC7jvr«cc. 

ilOttIU>XL««I3 a&ycomBB 
Brffi 3 a ic fctt £ => ^B 3 b teJ8l»X-r 
U-A©7^+-ffl©Bfffi*Rtt©ffaF«3 cOjJDitf 

[0012] C^-Ftlt fflS»3c©KI 

r«aF1tS^3e, *©^«3c*si*tl<e)L^» 20 

COO 1 3] *LrT. 31*953 dfctt r*-:/j (D^th 

x^s«B3h«:« r^j s/ c « r^j ©a*#&3ft£ 

[0014] EK, n^^ffiatUni^*- KtCft&i-f 

[0015] *fc, *{* 1 ©**S0 f ftflJSPJSfll<Da5» 40 
CCtiDflgPla, 1 b#Rtt6ttTl>T. (HSU alctt* 

» 1 ccac a acc«# $ tifcssE 5 #er s nr c ^ . 

C©«£E5tt. f!5g5 6iV?f5£S7^«x., B IK* 

[0.0 1 6] **lrtCC«, i2^L/ctty-r^ 

fiOBSQa, 9b£, JTO9 b«Rcfi&-£r»»9 
a, 9 bHtCiE»L/yfc*ia«ISP9 ci, W«P9a-9 c 
©±«B»*JBRUTC»4BM*R»9 d^ft^o 
[0017] Lfrfc, lXtt»9 d©HffjaJic««iKW 50 



#Pf»7- 1 8 6 02 8 

4 

lO^^HO, 1 l^RSti, Rtf«»9d© 
*-?H0, 11 »WN3d^iH 1 2 MB 7 Kt* 

B»(*W3*R©*^- 1 3ribntc^ B c©^7 

>r 9 H 0 . 11 Kttl*£JS3e@ i 2 *«l-r *£8fH 

1 4©w*Baw j i«s*ir^s. 

[0018] <*+»J »^>**l±W3:*t 'J -;yl 
5#KR3ft"CC>£. C©** y y^l 5«. *t'J? 
1 5 a t % C©tt'J? 1 5 a ©M»Cj?u 

b. 1 5 c * + y i^*f*l 5 aowffljcca^rccrsj 
tt*5!R3ttfc2£jgl 5d. 15em^. B 
[0 0 1 9 ] CCD^tBl 5 d, 1 5 e«, B2CC^U/c 
«KN£tt£Bl 2«ttMMKraShTl»*t* 
cc, 3&«ft-l 4©»BB0«:ia«iPltBK:flo3^«i 4 

4***cc±Tlilttr*SJ:^K:ttorc^. 

[0 0 2 0 ] C<0*f U 9^ 1 5 ©7- ASS 1 5 bKte 

u>x0Ki4i 6*siH£eaEK:ffii#3n, **';*^i 

5©7-AgBl 5 cfc«U>XlWtofllll 6 i|5j#_btCie 
R3ft/cU>X0ig$in 7*s@Kafi{cE.ou>XI5HE 
Hi 6K:»orJI!aBSRr«e«:«NFStiTt»r % cou 
>XIsMEf4 l 6, 1 7©*tfi!«H (-SB8H) KttttlJD 
IU>XLW$n«^Cott^ 0 u>x 
HfSf* 1 6 (Df6«3R«:«B^*SB8L/cBS#SK: J: D 

[0 0 2 1 ] C©b>X@ig«!l 6, 1 7 (ittill£IEtt 

(HBKIKtt^R) r@l£ira3ft4J:5KftoT 

tc@^$n/c^ , ;i/^ : e-^ l l 8© 

@<K£u>X@$3iiil 6, 1 Ifc&MtZMJlBimm 

Wft&M^m 1 9%^-r*. 

[0022] c®mti&mm\ 9«, u>xa«tti 

6, i iK.%t\?tm*)mhtitc?-v 2 o, 20 

*^ y 5a(cBCSftK:fi»p3«i/cBIE 
W2 l <b, IU$£l42 lOHJaBfc^h^hBSShfc^ 
-U 2 2, 2 2 i. 7*-'; 20, 22^g$n/c^ 
^^>^;Uh2 3i, HKM2 lCcB3E3nte4 r +2 

[0 0 2 3 ] Sf/c. Xf#$A 1 4 CCtt, *# 1 OCflpHS 1 a 
(CBR 0 /c^J#T - A 2 6 § ffi^ffif* 3 

.nti^. c©3a#r-A2 6». * + yy^i5«:# 

ccfigjtsnr^a. ifiF7-A2 6©*B»*** 
i jcB^ott^d-raEfiUfaatccHtstir^a. 

[0 0 2 4] C©3t»7-A2 6i^7^7 HOiO 
ffltctt^ttl 4ic«Hl/fc^^y>y2 7 3^863 



( 



5 

ft, t-fvlrv Y 1 1 iOHtc»x^';>y2 8 

^*Stl.T(r>4. ZLX. * + y 5ttX:/y> 
^2 7, 2 80^**^^'-7>^-ra(4Brffil:b, C 
©^ffiSTttu^Xiilsai 6-. i7|fflK:«#snfc 
ffiJDI U > X L tmssE 6 ±CC{4g-T £ <fc 5 K ft o r ^ 

So 

[0025] + y *^«»tt^g>c®* + y * 
i 5 b* + y v vmrnz-m 9 r^tc»M«ttnjte 

CCRtt6ftTt>£ 0 

[ o o 2 e it©** 1 ; ? i?m&w&m2 9 

-A 2 6 OBJffitcHSSnfcn^ttO^ * ? h 3 0 
4, ^4r^ F 30rtCC(4B3l*T3[J*r-A26O89 

ffitcHSSftfi^yr^Ju*-^ 1 4, ^yr^u* 

-*3 l©3a*r-A2 6«:ma-r*fflA«3 1 aKH 
SSti/c^-y 3 2i. 3t^9(DW8B9 b. 9 cfflK: 
»#@S£ftMo:/--y 3 2C£jg[p]2ft/c74 + 3 3 

[0 0 2 7 ] Sffc. **y 9^«8tt*a2 9tt, 75 
h3 OtcHSS^fcO-^ y-i>3-^34 (t& 
4, D-^y-J.>n-^3 4<DlilKI*34a 
4^y77;l"*-£3 KDffl^«3 1 b4£g&f£27 

■;7''j>^35^ti)o ^ ><yr:»*-*3itt 

Sift-So 

[0028] y y^B*a>nfiTtc»j£r* 

(4BCDT*CCBH3tc^0/catc++ y *^JW*R3 

6#ER;*ftTt>&. 

[0 02 9 ] £<D* + y * t?#B*S3 6 tt, SAttS 
^±TB»^ttKaWW*«9*3 7a, 37 at?J»7 

-A2 6«:i5is6aaccis(0^/cy>^3 7. 374, 

y>£3 7, 3 7©S*38«Kcffi|*3 7 b. 3 7br[p] 
»B«ECC»9«tffcy>^3 8 4, y>*3 8tC_L*fc 
imjT^RLfcStfP* K394, 30#D9K3 9©± 

[0 0 3 0] ^/c *t«?yffl»S3Btt l 
* F 3 9 4BKft(CttflCC|4»TStt3tiA:IHW4 1 
4 , * + y ? ^ 1 5 ©^tt^ffiJtCjS^TttaiStt 4 1 £3t 
Jtr*M3S»t4 2 4, H*8»t4 2 4-#K:RW6tl 
M^H*lRlK:Be^tBJio±TiffaIfifiCCia«La^fl[B 
-C#f* 1 K«J* S ft /c«* >>K 4 3 4 . «* J>B 4 3 CC 
tt£3ftfclt*^4 4±, **lCcH3EShfi-3*|*^ 

4 4 iHKiBft-r £ 4 5 *wra. 

[ 0 0 3 1 ] < U>X*HBttJBtt«BE» (W*R«13£# 
fS) >U>X«WBtt»JS»4 6tt, /W**-jr4 7 
4 , ^;L,X*- £47 ©fctj^tt 4 7 a CCffi 9 tftt 6ftfc 
0$£7-A4 8 4, IaHEr-A4 8tCfflf#Sn/cl/-Jl/ 

4 9 4. u-^4 9«:jfior***fli«:*BiPii6ft7-f 



(4) &HW7- 1 8 6 0 2 8 

6 

. ^(c^un^x7*y>^5 3*wrs. 

[0 0 3 2 ] ftfc, U>X«BB«»J5i»4 6 ^U>X»D 
I«B4-tttCfllJSE'r-5*\ Cft*U>XflnXgB14JM 

- b A^! U U > XflnigBK « C ft 61 ESjKfl* 6 x 

- * «K»K&KBCKB«Rtt & * 5 CcfltflE UT <fc l> 

10 tt^-^«rU>Xftlx«BtcA*-cjr5J:^K:lifiRi/r 

[0 0 3 3 ] <^F«»9J^f8>«*atllBU^R6 0 
*»l (SB*tt) OSr«fl±Wtcffi5 5©S»J3R«: 

[0 0 3 4 ] C0a&flNHM^R6 0 », H4 (a)CC^ 
L /t*ift n ¥ttfC JBflE 5 ft_ao#{* 1 ±(CK 0 WW 6 ft. 
It?*** H6 1 4, 8BS55©£M»±CC»UTjia 

eaters* » h6 itcm*Zhlt*v#~ffiSmtG 

2 4, *y*-^^6 2tCRC*6hfc***6 3 
20 4, ^7 ?h 6 1 (Cif $^/c^V^t - $ 6 4 (it 
iiKlb^R) 4, ^^^-^6 4<Dffi*«6 4aCC@ 

ft jo 7-^63 ccia^-r s f - ^ > 6 5 z m? 
ta % * 9 * -mmmt e 2 mmE 5 mvm® (- 

CCttr»S|J6 2a, 6 2b/&W$n, ^7-^^- 
fia#8W* 6 2 ©HMSBfcttia 4 (b)CD$p < 

[0 0 3 5 ] *fc> fiSJt»a9J*R6 0«. XvZ-R 
mm 6 2 ©5t«B©nR»6 2a, 62b HDCCBKea 
Klffi^$ti/c3[^tt7 0 4, rjR8|S6 2a. 6 2 bP^tC 
30 ERSnai*Cc3[SF(*7 OCcra^tcHffiSnfcHJB© 
aiJBBlJ*^ ^-7 1 4. 3d«ll7 0©9-f+-aB8 2 
K:g|ffi-r*«»CcRW6tifc^-y7 2i. 

4, 53*fiSS7 3±CcH5ESti/c^^u^-^7 4 4, 
7-r+-iiB6 2 c«:ia*#r^^u^*-^7 4<DHiA 
#7 4aiCil^$ft/c7 , -y 7 54. 7 4+- iiS§6 2 
c^/n,t7-'J 7 2, 7 5(C»WRSh&7 4+-7 
6 4, * 7 *-fia*«5tt8 2©l!D«lffiB*«»UT*v4 
^a^4 ^7 7*S«. 
40 [0 0 3 6 ] C©7>f^D^>f-;f7 7[l «»filJ*y 
^-7 1 WfflMX U > X L ^ 6 ^ft /c(4B ^ "CftM U fc 
4^iC, ^}#fia57 3Tf¥E$ftt:oifr ^SlCCfto-CC^ 

/c3p^vOP^f^7 7^II^^t^ 
[0 0 3 7 ] < U>Xn^«a«S«B>U>X2iAW»!l 

SS^8 0 (A*Rffi#«) BB«<I:rI*«:** 
l{cm#Sn/c-it©7-f--7-8 1, 8 2 

^t^>. b*»<>, 7^-7-81, 8 2«:U>XM5 

WotSBui u >xl oajf*<D®5fffi «:» r^tt 

50 ^^Citai C07^7-81, 8 2©P^P§* 5 



C©flWECCttW^««FHBS5 6 - 1 5 9 6 4^&«UcH 

[0 0 3 8 ] <CKflS>*^D©mMMBH 1 0 0 
(*J8P#S) tt, ±»©SFBMQXS©*- * 8 , 
7;U*-*3 1, rOUX*-*18. 6 4. 7 4S«rli 
»WJfflJ-f* K^^^rJ> 1 0 1 t % 7l/-Af 

naiaffiiifflPDiiA^-r *fc»©FPD/PDA*«« i 10 

47U-At*ftA^ltl 0 4i, 7U~A©tHtKl£ 
0 5&\ b>XL^JnX'T^/c^(DjJl]Xr-^(Pi, 01) 

*isirf s/c&oijnx^-*^*'; i o 6 ttmt&zti 

Tl>4 0 £fc t 8Bai©=i^fft+-#-Fa4*^Lr 

[0 0 3 9 ] aWMIflPS 1 0 0 6Ctt. 

-f **7 7fr6©m^;RC;n-* ij-x>3-^34, 
x>3-^8 3©ffl*#AA3tl*. 20 

[0 04 0] FPD/PDArtSBB 1 0 3 t UT«t*>+- 

[0 04 1] ua>4> . SRIMHmB ioorF7^3> 
Fp-7 1 0 1 fcftttS-g*t&fcJ:grWX»4Sl 

[0 04 2 ] t©l£L _b$0/£7-Y -7-5 1 ©^i&S 30 
« J. > 3 - ^ 5 2 rtt ffi 3 ftffc&Sf p i £ L r SSSRD 
©7 iz-Af-^^'J 1 0 2tcA;ft3ft> 
g 1 0 6 6> A;U* * - * 4 7 CCfi»& 3 ttfc £ 0 fc^l/ 
X#II$k7--A4 8CD{elKftf ^Ct>^tt^ftf0ii Ur 
^Iz-Af-^^'J 1 0 2KA2>3*1> U>X#(£ 

[0 043] KT±E«flE©U>X»OJ»«©fPffl*lli 

[ 0 0 4 4 ] (1) U > XftJBttiS «3S«K:<fc £ U > XJB 40 

H»fc> Blfc^0fc«&^;^:7U-AF©U>X# 
LF*/cttRF6CAti-2)U>X^tt%*«)-5«:tt. U> 

«TOfl#»ttII5E«T5. C©^KI?r*tf>fcU 

«7 U-A£BSf & U>X©JjnXr-£ £ Or fcfilC* 

*c 

[0 04 5 ] c©*ftu>^5tt*#»rjiixT*«: 

tt, **\ U>X«fc»«aH5ESU4 6*fmS*r l H 50 



#^¥7-1 86 02 8 
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5, H6tC^0/cttttllB«7P-AF©*ttU>X|*RF 
£/ct*S1g©^tt£iJ£L UVX^fcttSfiDftS^ 
-3?(fpi, f0i)(CCn = l, 2, 3. N)£5fc 
«\ CW7U-A7 : -^^t'J 1 0 2fc8Bl83l*4. 

[0 04 6] »DI^OT^7 U-AF^-fe;U7 U-At 
&4t§^ ^ U-Att»A*KB 1 0 4"C*©t*S» 
MSPBB1 0 0KA*f 4. 

[0 04 7 1 1/c, flOX^te? U~APDBFPDfa«fcC«6 
ffl*©»?LHE«ffiPD£ * FPD/PQA*««i06rSi»«l 
SPUSg 1 0 0KA*f 4„ SffiMffllBRl 0 0«A^3 
tifc? U-APDtlFro<LK?Lr^»ffiPDteJ:CfffliEffi^ 

*u i o 5ccfBtg3ftrt>4$Effic£#>^ u>x# 
Aftft©K»7 u-A©^cj:4^igu>x©^* 

IN' = { (FPD-PD) /2} -C/2 (1) 

t>4 U>XttRF©»H^*^tCll*«:feou>X»(* 

fcttai«)iwi'f-*(fpi. f 6M )©&-?> 7* v>y# 

xi = fpi • cosffli (2) 

y i = fp i • sinf 0 i 

(Pi, 0i)(CC-Ci = l 2, 3, N)g 

Pi= {(xi + IN* ) a + yi') 1/2 ;(3) 

0i = tan _1 {yi/ ( xi + IN' ) } 

iU**, cn^snx^-^^^'j 1 0 2CCiBtt3# 
4. 

[0 04 8] c cr% tfKEfficttlStt? u-AFawr-fef- 

&**»©»£« 0.3-0. Snnrt* 4 x # + ^ffiHHS©f» pjai 
tt«:*^ttSI©»dtto.8^i.omii*JaBRSti*. c© 

<fc 5 iC«»ffiH©-fe ;U 7 U - A CC*H£ 3 it 4 /cd?)CC« 7 

u-At*KA*«Hi07K:tt»©A*+-«:»^. ffiiE 
ia^^»;io50c§/7©7 u-Att«A*cc»i£Lrlt» 
©MEfflcSIBttS-a-riJ^tfJ:^. 
[0 04 9] (2)U>X3^flHHS 

jnxf r -^.(Pi 1 0i)«:a'^ciraajiixu>xL©3^ 

[0 0 5 0 ]"fll-fe. *-?K- K»4t*ffLra^JW(l 

s^e- f ^c-r h t . mnmmu 1 o o « f ^ a > h 

D-710 1 ft*H,T^;1/**-* 1 8^|g»JfflJL 
t, C©A;UX*- jr 1 8 ©BC^ttACSWI 1 9 * 

/roru>x$4i6, l 7«ze^3^ % aajoiu>XL 

©flDXf'-^CPi, 0i)©rt©jTOJBtlDIf s -^(RL ©l) 
^^7-81, 8 2©S*ffi«CC»»S*a. 
[0 0 5 1 ] mWMWSK 1 0 Ott, HSxOftl* 

8 1. 8 2 *SmB*PX^- dr CR1. 01)r»Xl^>X 
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[0 0 5 2 ] *LT. atlftMSPEIKSl OOtt, x>3- 

^7-81, 8 2©SSBH*»DIf r -^(Pi..©i) 

1. 8 2©PJPB*»axu>XL©=i^W<bl/rSIini 
r-#(Pi, 0i)tc*ft6$#rJPXr-^^^U 1 02 

[0 05 3] (3)U>XJIIMK)3/<Hi|ftiIft*aiS 

ccomcbx. mnmwmi&i ooicwmxT-zap io 

i. ©Dtfflm^- 1 0 2(CfBtS3#6n/d* 
CC, *-^FSH©a^*~F^&*-4a©-o£ 
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